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(54) REDOX ACTIVE REVERSIBLE ELECTRODE AND LITHIUM SECONDARY BATTERY USING SAME 
(57)AbstraGt: 

PROBLEM TO BE SOLVED: To provide a redox active reversible electrode 
which has a high energy density, can charge and discharge by a quick 
oxidation reduction reaction at a room temperature and is stable after 
repetition of charge and discharge, and a lithium secondary battery using 
the above electrode. 

SOLUTION: The lithium secondary battery is made up by combination of a 
polypyrrol derivative expressed in formula (1 ) as a positive electrode active 
material with electrolyte including lithium salt. In the formula Rl, R2 each 
represent alkylene group of C1 to C4 having direct or branched chains 
independently n represents an integer of 2 to 6, and m represents an 
integer of 10 to 10,000. 
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lr^'t"-5C l~C4<7)T/W^U>'£^^t. nt4 2~6 
(75l/^-ftl/?i^(OSS:^gU, m(±, 1 0~1 0 0 0 0(^)1^ 

e 'ie 5 1/ K y ^ ffift Bja^ afe 

[ff*ll2l R)?l~5 0 0 Mm»-^]gT-fe5 

fl^JS 1 (iffitt© u- K y 

S i i ;JST'i: ^fflV^fc u K 5- ^ ^ffitt^ 20 

Itt*«4l (I) 
[^1:2] 

(S)n 




(1) 



(Sitt". R,. R^. n, i6i:x^mim^tWltW-Mi:^ 30 
ft, 

ifi*)S 5 1 jEmr\ mm^ i ~ 5 o o ^ mmmx-h 

[f#*96] iElifc:^ (I) t?«^i^5#y t'n-yl.^ 

inm 7 ] «^ 2-12 si%^^-t 5 

S«*9 6 icElt© y f - !^ 40 

8 1 1:^ ^a:ttS*(0StS;is 1 0 n m~ 2 0 ,/ 

m T- fo 5 6 4 tt 7 1 fa«(0 y 5^ ^7 A " iStem*. 

I 1 atiJi-e*sii*9 6-8 m^-fhMz.w.m.oi y 

[il*«io] iEm\z.. :e^y»{t:tf=yTy*3J;t5;^f- 
u- > - y X y 3 A A ^ S¥ S (iti .5 < i: 

I I *®M'&ff:^-S-^r-r -511*^14 ~ 6 ©V^-fixd^cE 

iKoyf'^'Azjj^am, 50 



[W*9l 1] l^*lr2~l 2ai:%ttt5it*9 

1 otEtt©y5'!>Azifcmmo 

[»*3ll2l y^^/AfiiJS^ CFaSOsLi, ChFs 
SOjLi. (CFa SO2) 2NL i s (CFaSOOc 
CLi, LiBF,, LiPF., LiClO^, LiA 

fc5»*«4 ~ 11 ©V^■f tlMr|B«© y 9^!? AZiSfem 

lil*«l 3] mi5?S;es@fls:-efe5ll*«4~l 2rov^ 

[11*311 4] l;fi?«;55^VUT'fc5W*3l4~l 3rov^ 

(II) 

[^ti3] 

R3 Rg 
/^^\ • • • 



R4 X 



(II) 



R3 , Rh , Rs 7K*JS^. 

=^1^4, C 1-0 4 7/1^3 ^v'*/l'#=;l'S, tfctth 
y 7/P;e-n;>i^;lxl^*to ) -C^^JlSib-^tlfc j;t>* 

£^±0¥*#:;i^f>Kit$ix5M-a-ftT-fe2.tt*il4 ~ 1 
4 <OV>-f ti;i4rfEt<^ y 9" 'J' AZiS^m 

1 6 ] mV.nm'^. C 1 ~C 5 7;v^;i-*- 
C 2~C 5 7/i'^w:/;t7-jf<^-h, Cl~ 
CA7jv^\^yi^3 =i-;vc i~C4 7;i'^;i'3:—f 

yU, *"yCl~C47yL-^f-U'yi>'y a-/l'Cl~C47 
C4~C6 7i5'hy, Stl!C3~C6 

;i^£.]ltfH5'>)fe< i:tiaei±T?fe2'ft*54~l 5 

[w*«i 7] ')^'!7J^mtismmmK immi$. 

•r5E^«li:L-t:tl*bix-Cl/>5fl*54~l 6Wly^-f 
MAz%zm<0 y AZi!fc«?|&„ 

10 0 0 1] 
[0 0 0 2] 

(«§5i5©eff] yi'^'Azi^cimoiEiiits-^rLr. » 

fb-^^S^^^0■7y:tfy^y5^>?A^is^l3p5i^TV^5„ U 
;i^U ZtlP>©WW^"-r5llffl^Stt. 10 0-15 
0 A h / k g S* T-fe D . 5^*$ti|S|-^© 
*ffift (3 7 0-8 0 OAh/k g) (^MUTl/31Jil 



(3) 

3 

[ 0 0 0 3 ] 'i^mmit^m^iEmnt t-cffl 
^•b^ip^ ^t^^m^^i.^1^mmmii^mx'h^fzn:> 

[0 0 0 4] L;0»L> ^•y7=y>'T'«. ^ffifr^fcfc 

dSfoofc. *°y t°n-/Kb]ESgtl«i LTiiB $tlfc 

^©a^^i:;as9 OAh/kgSSilS<, 
ft©«)^?^^!^-S its Ppm;05fco fco 
[0 0 0 5] tfc, -^(cfiSt^ki^titt. wKy^x?g 

<!: -2^(orili:'s]M^izm=f<o'^ "9 ft •) 5 i: 

t:/>iX'^fn-i. ioomm^^mn e 7 sAh/k gi- 

t , aUttii^Sja^ lofDjfK* (S, ) -C-ffSI" 5 r i: 
?i<. ■f5rfla;!i^'45|g^LfcS2*^ibS,©:ty =fV-T:-#St 

^fi-efilt^ 1i»i5J£::S5a < . ro * S T-aiEffi«-i|^ ^: 

LT 1 V ^ -5 r i (t T- 1 7i /i^o fc, 

[0 0 0 6] ^^-j\^mmntmmm%it^&i 

[0 0 0 7l CSJ;ttf, 2, 5-v=;</l^*7"h- 1, 3, 
4 -^7 v'r (EJ(TDM c T t BSI") ?riEfiift^t 

t^)CD-C% aifetS 6 2 Ah/k groS^^l:*s»#l? 
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ffiiEffia-i|S|-t LT©^. ^tVTt fc (S. J. Visco. et. 
aL.Proc. Symp. of Recheirgeable Lithium Batteries, 9 
0-5, P220(1990))„ 
[0 0 0 8] Ltzt^^X, DMcTWJ;5^i^ra«»{t: 

/j>iijbc±«9DMcTt^y7=y y 

5, 3 2 4, 5 9 95,#M¥6-2 3 1 7 5 2^^ 

m c 

[0 0 0 9] ^JX.(±\ /J^m b (Nature, 373, 598(1995)) 
J)^y7=yyi:2. S-v'^/l^^T'h-l, 3, 4 
-f^7 v?7 y-/!^;!!^ e> 5«-^ft;Sr y 9" !^ i>.-2>:«?l6co 
KftiS7tRJS:0s*"y7-y>'(wj; 
!5{Elt$tlT. 0. 2C©^-^T^^al^:i3V^■C8 0 0 
Wh/k giil±c03:^^/u^-^g:e5^?>tt5ri:^S§ 
LTV>5„ r®]Effitt-ip-ff-4^y t°n-;u^#fr^iPx. 

1 c i/-<>'i'COj$v ^ h -e^lt 5 i li^'C 1 5 i 5 1- 
1 C h (lltFfl-CO^ft^)®^^;^*^^!^:*^^!!^ 

[0 0 10] 

[*l^;a5j^^LJ;5i:-f51:S] L*^L, ±EiS'i±tt2 

0 om^M.(r>mML%WiWi^ii^^x'im^fihii<r) 

o7t. (2) 0. 3~3cu— b^sEifem^ttc 

1 0-3 0 Mm©m^«ffl^tt?rfflV^fc#-g', SWb1» 

(i. (4) jE^o*J!cS#ttd5^^«-*f©ftM:^D-fe^ 

JjclSrfro r t ^^-e* 5 w K 5/ ^ ;=^ffitt^3MlffiS^>* 
■en^lv^fcy^-^A r?):«m^ft«t 5 c i: ^ @ w t 
t5. 
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[0011] 

^^Pft-etsrt^^ttlU (2) ^c-D^^T^4. 

[0012] $5,1^ (3) (c:ol,^T(±. ±|E (2) (Ofi? 

t5rt^I,ffiU (4) (coV>Ti4. ^ttt^y^- 

[0013] #1^. i: L 

rH^T-TKyr-y y^^ft:(#fFm2 5 8 3 9 1 
7-^> S. Kunimura, N.Oyama.Macromolecules, 21, 894(19 
88))^-^tfn-/lxg|^{^ (3?IB#rfGB 2 2 8 8 7 9 9 

<n%%{\Lm\m\i>im^h.x\^w. mmm\ 30 

?tL., ;4^oy^'j7AZ|^«-/t!l^P;fttT3tSfc«:#tt^W 
[0 0 14] 1-^Ct>*>, 

(1) s; (I) 




40 



Ir^'tSC l~C4©7/W^WyS^^L. n(±2~6 
©V^■fi^/il^^0S^5rS mil. 1 0 ~ 1 0 0 0 0 

t 5 w K ;^ fttt Rfisiffi. ( 2 ) mffi*^ . m- 

1 ~ 5 0 0 w m©»lR-e$)Sil*Jl 1 le:|B«c©V Ky ^ 

(3) *lttfSf5>^5rlE®e#i«t-t 50 
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[0 0 15] S&t. (4) (I) 
[ft 5] 




(5) Rffdn~5 0 0 ;im©»KT'fe5 

(4) (iia<ft(7)yf''?AZ)!*^«?t&. (6) Effitcs: 

(4) Xtt (5) (Cffl^COy^>>AZi!>: 
«m> ( 7 ) «^ ^mtt*&*lr 2-12 

(6) tc:i5«oy^^'AZi!>c«ms (8) 

0 nm~2 0 MHiTfeS (6) t/ctt 

(7) (C|E«©y^r>^z*«mv (9) 

5>/<e5ild^e)Ji(f^x5'>*< ttiaJi^Ji-T?fc5 (6) 

~ (8) (0v^■fi^;SMciEl©y5^|?i>,r^>cl|^lfe^ (i 
0) Effiic, *°y*'ft;if=y7'>'*Jj;rj«;^f^U'y-:/^ 

A f> 5 P^a^ P>® tf *t 5 '> ^£ < i: 1 ScdS 

-g-frSr^WtS (4) ~ (6) ©v^-f^^;il4::sat©yf• 
(11) 1^*% 2-12 S*%^tt 

5 (10) ttE«©y5^e'Az^i;m> (12) y^^' 

CF, SO3 L i , C4 F9.SO3 L i . (CFaS 
Oj)!NLi, (CFs SOO I. CL i . L i BF^. L 
iPFe, LiClO^. L i As F«d^t>;i5^/!i^e>]l 
tfti5'>'fe< itiajJl±©liT:fc5 (4) ~ (11) 
©1/ ii;6^(::tB«© y f - iJ- i^Z^m (13) mm. 
isg#:ffc5 (4) ~ (12) ©v>-f tT-!64J:Et© y ^ 
i'i'.-^fefl;*. (14) S)SK;as^;UT'fc5 (4) ~ 

5) @^*m«?»f'lVNfe;^i51i^^;i^ ^ (II) 
[ft 6] 

)=( • • • (ID 

(^i^. Ra. R4. Rs (4-tti€ix«3:tts imw^i--, 

7y%W=^. :J'n/Hf^t?cttCl~C4TyI/^/Hlr 
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:^t^^iyit^m-b^^mf}'hm\tti^(P^fj:< turn 
}^}i(D^tm^hmm^n^m^i^-<:h^ (4) - d 

4) (0v^•f^^^McE^(7)y^">i^I:^m*. (i 6) m 

C5T/l^^l^y:^—t^^—V. AT 

y n-;l/C 1-^04 T/V^/V^-^X/K :^!;C1~C4 

7/l-^l^:/^^y ^-^^C l~C4T;V=3^;l':i:-X/K C 

t%iaUJl±-efc^ (4) ~ (15) (n>\^'fi\.tAz,tm 
(r)^)^^j^:iimM. (17) yf-i^Am^-ttfWff 

jE1f^«^-r5«tlt l^T^2«^btlTVN^ (4) 

- (16) <;)v^•fi^;6^^c|ai^(7)y^'?A-i^5:l;m^ l-M 

[0 0 16] 

m\^'^^^X^ (I) T^«$ti^*y t:'n-/i-K^#:^f& 
^::i:^1#m^1"5c ^ (I) R-^ R^it 
^Jl^'H®3i(^. il«Sf::fl57^Sm^tt^Cl'-C4 

aif-;u^^vyS, 1, 1 - ^yi^;^ ^ u^S. 

-;^f-/^zii^vyS, 2-p^^/i/^5'i/yS^ 1, 1- 
'y:^i-J\^^f-\^y&. 1, 2-^/;^f^;u^f-l/y£. 1 

~6OV^-fn?5^<0Si:^*'fc> mJilO-lO, 000 
[0017]^ (I) X^^fi^t^') t°n-;k^#ft: 

(7):^y h°n-;U(i, f!lx.«t;S?fi^S(C:JBV^T. Ml 

(I) TS^h.'S^y t:°p-;^K*mt> s (III) 

[0 0 18] 

Y— Ri R2— X 

Na2S, S 
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(III) 



[0 0 19] (^Ef. Ri. R2. *5J:tJ^nftfulB^lRlD 

[0 0 2 0] LTf^. 
/VA7^ v^;^f-/i'7ir h7^ K. v>;«^/V;^>'1^7}n^ 

rtie)fi*J4i:\ t;fe2aij^±(75a^^^iLT€fflt 
[0 0 2 1] %nm%mh Lx\t. m^nm^iif::\i^ 

20 tK yf^'^i^. •:hhy r>A^(7)7yU:;t;y^ 

^i:3^-tyt. BYa\ AsF4\ PFe'. ClOr. 

y -r-(7)7::i:d-y i: (Dmm^my^t^ - <t ^^"Tt ^0 
[0 0 2 2] ffiU^AS^LT. :ftfl^W(-tts 

0:;!f 7 ;^^4-«»JS^i"5 ^ h ii^X% So 
[0 0 2 3] a^f±. 0ijx.«. 0. 5-2 0mA/ cm 
'xfsO^tt^X^. ^btCl-SmA/cm'comii^ 

[0 0 2 4] *:^P^^C^^V^T. (I) T^$ix5#y 
(I) (n;6^3~6^^to ) (OWMhfl^^ (HI) 

[0 0 2 5] 

[^b8] 






(III) 



[0 0 2 6] t^e^^. (IV) T'«^H{k^ife^T/u 
[0 0 2 71 S (IV) -r^^^i^iit^m^. xiaim 



50 
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[0 0 2 81 {k^ife (IV) ii^hit-^!^ (V) Sr#5KJJ; 

[0 0 2 9] KiStt- 1 o°ct^hm^^mm(Dm^,T:-?i 

Sf&JI ^>X':^^ $ itfc % CO Sr^ ^ 1 1) T 

7 2mnm^&^LXA^(b^ (IV) T'«$ti5^ki^«)i: 
(IV) T•«^^^5^l:;^#llc:*tLTl~l 0 ofS^/KDlE 
ro^, IP*), n®ttlciJSCTT;U*y^MSitft;#l!->ftL 

T 1 ~ 1 0 ofg*/Po«5H-cffiffii-a i;is-et So 
[0 0 3 0] Nf*lScDM*S(i> m 

mm. t-miti- hv<>M.. y a, sE^k:^ h y 

fk-g-#3 (V) ^-i.miit5ri''j;<. ^(trgfeftSIs 
jS^It5 - tl'ii^S: (III) T-«$Ji5ft:^ti^#-5 

[0 0 3 1 ] (I) -eS$H5d^y t''D-yWt:-g-#J^ 

SfefeK. liJI^Sl~5 0 0;im, L< (41 0-2 40 
OOwm. J;'5i!!f^L<l±30~l 00fim(7)JiS©» 

[0 0 3 2] ^ (I) -e^^iis^^y t°P-/Ht;-a-tiSr 
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[0 0 3 3] Sfc. ±EIEffi5ry9''i'A-<^:«?iffl©E 

tL<(12. 0Jil±i:)f£5„ 
[0 0 3 4] t:fc. *»?g®yf^!j'i.r^«mtt> ^ 
(I) T•*§i^5#y t:°n-;Ht:-a-!fe^fiJ#J«it5E 

«il^*1-SIEffii, y5^!>Aa^-ttpm)5lK;6^fc>i5 

[0 0 3 5]-«|C, -d<y-r-yf-e7AZ^«*(±, g 

\zM L.T^< y rm^t-r 5 7 
-yf^'>Az:i«>:«?ifa,tt, ^im,mm^^-')-^-\z.'m^ 

[0 0 3 6] *:^B^(clo^t5iEg*Mtt^ ^?iJ;tlis g^ft 

R-efcs^ (I) -e*^tL?.4^y fn-zK jfi'^icfsc 
[0 0 3 7] tute*"y-7-(±. i^imw^^'mth^ 

#y-v-iL-C(±, Mx.if, M^):^^vyit^f^Ym 

)Vtxi-fxi\fvy^ y rVyn^'f K (VdF) i 

--dff-7/i,;e-nyntf^y (HFP) 

y fc'=yT>7n7'l' K (PVdF) . ^-fkb'nyxV 
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i-Vy^9'yx.-y:3K (SBR) ^^ffiV^5 1 i ii^-C* 

fflv^5ri:;^s•T?#Sc VdFS-a-ft. VdF- 

[0 0 3 8] luia^ y -r-oE-g-ltt. 2-12 11:% 

[00 3 9] ^fc, :^«!J-r-(c^)«tt^#-^1-5fc*v 

tf. \/-:f'fJ^y9\^'-Y (DBF) J^v>^^f-yu7^l' 
(DOP) <r>i.=jti:yi'/v^%, MJ ^ Uiz/U?}^^ 
7ai-h (TCP) ^hy;r:?^/U'*;^7i-h (TO 

p) <Di')m^m^mii^tt^'^^ s rtif^di 

[0 0 4 0] *fc, «1SiD^ittt^lR]±^*2)fc&S;^ 

[0 0 4 1] miam^3fmtt»*roE^i:fi, 2 ~ 1 2 
[0 0 4 2] tfc, H5IE«^*l;tt*&*oeS(4, 1 0 

nm~2 0 Hm<0|5ffl;i5^*U\ 1 0 nmeiT^CH:, 
a^g^S^sffiTL, 2 0iim£t±-C«^)KtO5SSiSfi 40 

[0 0 4 3] mrEfl-«^!«i: t-CH, SfrlS*" V v-ro^ 

[0044] tiE^-:^ h ^Mn.W'<omm^m^ l, ^ 

Wn-77'Vy^/iifT-JPfiJPffSrlfit-ri:tc 
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[0 0 4 5] mifH«ttft:(±, i rj #< coStiR^ffijf ^ 
5~1 OO/zm, Sftt<(ll 0~5 0Mm-Cfc.5, 

[0 0 46] l;«M»ti-(4s 'J^^ A^^-ttf^Tkl; 
^)i§-a:fc3Ky T-^^b^c 19 . •mi'!t^\:^xmmRxj^ 

[0047] fllH^ y -^-tt. #^*fl;«ISSr<%»1-5« 
dfy-7-tLT(4. S (ID T•S^^^S'(li•e•tI*3j;t;:3: 

lama-e. t^if42a£i±s^a^LTfflv^5rt;i5■e 

[0 0 4 8] S (II) Ri. 

S^*fcl4Cl-'C4 7yi^=3f/i^Slr«L, Xtt. tK^JS 
-hy^wfi. t Koi»fv';<7^i'#'-/u£. C1~C4 
7/1:' =■ ^ /VfE^i/l-S, S fctt h y 7yW;t n f^/uS 
%^-t-» C 1 ~C 4 7>'U^/i^Srofl.<*;fi«];i«sji: LT«^ 

n-y^ji^m. s-^i-/um. t-7■f^/^^#^^^iJ 

ypt^^ta^X^ic Cl~C4(07/l'3^'y*/VjKr^ 

^i/;!7>'U3i?=/i'S« n-7°pjK^v';ib/W*"— /vS^ 7 
7d v';*/l^/K-/WS, n -7' h ^ v';*/i'#~-/wS, 
s -7" f> d^i/;!7>'Uzi?-/u£, t -7" h :3f'y*/V'*'n/V£ 

[0 0 4 9] (II) -C♦«$^^5fL-g•tltL-C. ^if^u 
7°nfuy, ^ftlf^^yf'y, t h77/V::*-n3:5' 
yy. V]}y)\^to^vijV3^^yy, ^^-fy /virxi:f 
□ fcVX 7^'!J/>K. 7^1)D=hy/K 7^y/V® 
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[0 0 5 0] :itib(D^m#^m^tzm-^w-tLx. ^ 

[0 0 5 1 ] Sfc. ifJ^^lcJSCTnrfflSiJ^j^JPt-^r i: 
tbXit. «3JX.tt\ 7/1- $:»-^(75|&5l5 STIVE'S 

rt^a^X'^s, d^^^s^^tt^fj^^otro^fi-^i-s 10 

[0 0 5 2] mMK^t tT(4< C F3 S Oa L i , C, 
F9S03Li, (CFa SOz) jNL i . (CFiS 

00 3 CL i , L i BFj. L i PFe. L i C 1 O, . 

L i A s F.fi^bf£mii'-hmith^'pf£< ti,mpj.± 

1 CF3C0s^ L 1 SbF«, L i Bu C 1 lo , L i A 
ICl.. LiCK LiBr, Lil. 

mmW^-fh^ht^X^h. 20 
[0 0 5 3] «<5?WSi:±IEjKy v-ro^-g-Jtli. *°y 
-7-(^*|-LT0. 1-5 oa*%iiSi!ftt<, 1~3 0 
Li/^, l:#?K±i:JS 5 0 S*%ti±©Jt$ 

0. lSft%£iTO)t*-ei4, 

[0 0 5 4] «)5?fftt. ±fSyi^!?i=.«S:S«?t^±E 

g$■y.fc<>-*;^i:b-Cfflv^^.;t•fo-t-i5, y^Ki, ±ffi 
l^»:5-aEffil::fiK«L;fct. y 1^!?i>.:SSrS«f Lfc«^ 30 

[0 0 5 5] m#fSt LTlV^SSttt Lftt. 0iJx. 
tf, C 1~C ST/l'^yW^-^.t^- C2~C5T/W 

C l~C4r-'U-^/V:i^-7"yI/> Jjf y C 1~C4 7/>^V' 

y^-'i; 3-;WC l~C4 7/U^/l'3:-r/i'. C4~C6 

y'pyy. s.i/C3~C6mi^tSfcttat)^7?: K C2 
~ C 5 = h y /i-d^ ?fe 5 t SlitiS 'J-Vi < i: t la 40 

[0 0 5 6] zfxi\fVVti-i!^i^-\^ 

y-y'^Py^ 1, 2-i>/ h^^riy 

;k T'nf^^hy/i/^^^ii^t-srids-et, rtiEt 



2002-141065 
14 

hyu Voyyy, r hyt Kd7 7>, 

*^->K. 1, S-i^t^yyy. ^hp^^y, dji^ 

1, 3-7'D/>>-f-/vhy, :^/i/*i7y, 3-/f-;P- 
2 -t^t:/ y i^^'^^^J^tS r i: iiX'^ ?.„ 

[0 0 5 7] mmmmmi^t 
tf. 7i/-/v:»is. ;iKy7^'y p^hy/K -fe/up- 

;JS-Ct, rtvt>f±ia¥^T'tfctt2a£l±&^-a-LT 
fflv^5ri;*s-r-t5„ 4••C"b^ 7/i'^y^;^^g*;*f;=^ 
<7>J;5 7'=^^?Stt:«"^#II«^-^3V^T. 5 0 0*t~3 0 0 

[0 0 5 8] rHe.©^*s«-isftt. ^sfe5v^ 

I4||^^;as 0 . 0 1 ~ 1 0 M m. mmmm n m~icm 

[00 5 9] *°y T-tt, f^AnMw^m-fm^<r) 

•>»*"y 7:?' y 7i'^i;^x;K */^#>->Stt3Ky 7< 

^^\) JVm^ 7. TJV.. iOJVti # v-^tt7 ^ y >'l'^:c 7. x 
U-y-3i^y7'yy7U^-;t;yZ7u*m-a-#:. mt^^=- 

[0 0 6 0] fi£Jiffi?rl6]±$^i:5fc*(c. i^:^®^;:^5:CT 
**J-e^JS^ L fc © t % <0 Srffi V ^ 5 r i: is-e t 

[0 0 6 1] mmm^\t. mnMiB^xy^>(iryim^<o 
^i.^. nm^mA. m^tify^^y^mmm^^x 

[0 0 6 2] 
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[0 0 6 3] £i,±a'<fcS?feg«^^-t-5*^B^roy^ 
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[0 0 6 4] Ki.T\^mmmimifx:^mmim.mir^ 

[0 0 6 5] 

10 [^0ij] aiJ^lCIt, :^7-y^>a^^-yh (it^mx^ 
m HABF 1 5 1 Om) . x-y 1^=-/- (GRA 
PHTECtti! WXl 2 0 0) ^fe^tfc, tfc. # 
ffl11l-tti^"7'yV-*-#Vl;ffi (BASjtM) > #1 

M) ^fflvH-ct^^-feyi'^f^KLfc (01) . tfc. m 

[0 0 6 6] 
* [«ll 













llpy-3 






MPY-7 






KPY-l 






MPY-3H 




o 


PY 



[0 0 6 7] ^^Jl 

^l^COM P Y - 3 T-« $ ix5 ♦afiSlt'fli^tl^ffiV^-C 

f--r^y 5'^#/L'^'>'^ hy- (cv) srfrofc. «iF 

fSlitt. LTT-pfUi^^-^'t^-h (PC) . 40 

m«^yf'^'-t.^^*-f2.pc^«^iifiufc, cro 

««f^4'(-l 0mMi:/i5J;5t-MPY-3 4r?t«* 
•fr. + 0. 2V~+l. 4V (MiSH) t"e©^iat:l 
0 m V/ S ©if ?|i£SX-t;&3t§l S:^ D jI U 
±|i^l:^IK (m%MPY-3«a««i:Hf^) 
f^Mtfc, 02(C. MPY-3^^^t/^V^«^^g4'^' 
MPY-3Sai;1i©CV*i!llr:^i-„ r®^ 



[0 0 6 8] 

B13?©MP Y- 7 ■r*$tl5t«t^k^#>trlV^T 

•y-^^ y y^^/i'^^y;^ b y- (cv) ^trofc. lip 

'>J^^m^X. 0. IM ©ii:^*gjyf^|?A^-ttt 

5lCMPY-7^^^$-fr, + 0. 2V~+1. 4V 

*-e®|5H^l OmV/S®i§?|jgtTlfit 

Y-7w.mmmm^) t:{mi-tco 1114 mpy- 

7Sr^WL.iteV^lljg^K^(:i*3(t5, MPY-7®Hffi 
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[0 0 6 9] \tmi 1 2 
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MPY-3, MPY-rcOt^tti^tC^^^tt:^*^ 

[0 0 7 0] 
[^2] 









^ y 

- B* 

4 


•I 










PG 


NMP 


PC 


NMP 




Mpy-3 




0 


@ 

-H-],3V 


@ 


O 


0 
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O 




«py-7 


@* 


A 


@ 


@ 
~K].8Y 


A 


0 


A 


A 


mm I 






X 


0 

. -+1.4V 


O 






A 


0 




X 


X 


X 











[0 0 7 1] «««-g-ffilCj;oTf^|^Lfe«K®««ft 
ft. *lt0!l 1 toll/ 2 tcfflv^fcMPY-3*J J;T/MPY-7lrtB 



10 0 7 2] mm 3 (MPY- 3 S^MW^^jtlttt) 
i n-s i tu^^^-Bia (UV/Vi s) M53^3tffi 
Multispec-150 (l^^?± 

ectraMax (ISAttM) tAr-HeU-f- 
^mhtc, m (I R) :»)tsfe©Sy^|c«. B i o- 
R a d^ti^»^3^)tll^fflV^yc:, UV/V i s^mi^X' 
(1> ^M!lli:[5l«cDm»l-&fetJ:'9MPY-3©M 

fct©Srf^l«fiii t;t. 0. IMOL i C 1 O4 ^-g- 

«ffist^+i. IV m^f^nmm 

MPY-3(73SK(±. 5 3 0 cm" f^-ffic S - S (Dig 
fc (113 (a) ) , LUl^Lflfi^b. ti^l&^+O. 1 



7 VtrM Lfc». S - S «^^ti|#^-/^15li2l±S^ 
C-Sim^fS:m'R<^?^^^Lfz (03 (b) ) , 

LTKB r tm^Lm^-^y:^/^t Lfc, ^/T-Tm 
0$5-3tarofe*/!i^?>. MPY-3S-^{liit%$^^5ri: 

tmhilfz. il5(CMPY-3l-a-K(D^ftilx*cteir 
[0 0 7 3] %mm 4 (MPY- 7 

MPY-7icoi,^Tfi, ute^j 3 1 mm(Dijm\^i. 'o wm 

oi^ft-es. s - s ^^\m^fim.i)^m^fiit. 
[0 0 741 %m\ 5 {t.§imm=^wmm\^ i 5 

0. lM©ji:t*i5yf->?A^r^tj>PC^^-el^tfc 
MPY-3©S^]^*r7[cfBSili^SiJSfe (EQCM) \z. 

50 1 f-^ jS'yvror^-e 6 0 H z gS©«J^^^^b^*t 
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*j:f9. ^y^-^^>> hhtz^om^m in) =2. 

i±o. itfir>fco o^t^. mmm-t^tifct^'j (u 
PY-3) m^jff^. ^{taTticit^ 2. i±o. 11 

^^P^o::.tti^^i)^^tco MPY- 7(cov^T^>l^«^c: 

fi^. aa^^tTofciism. n=2. i±o. K^fiid^^ 

[0 0 7 5] HJfef J 6 

;^7-7K;^'-ht7'ntVy:*-#;^^-h^« (1 : 1> 
fitW tdl. OMCOL i PF.S1^:S^'&t?-]1^5 
0 0 /im] fcm^-a^i^-^TM^ir/W^S^ilTfc: (El 
6) o 2 O^T^it-tryU^T^^DigL^JfcmSrl. 25C 

(1 c : m^^^Kf^^r^immx^mh^^f^atkm 

7i36&m#tt*S^#fCo iES^0®:«^S2 8 0Ah/ 

2 owh/k gc^tt^>#btifco iBtr^mrtTi^iSSiJ: 

[0 0 7 6] ##«fijl (1- t-::^>^^/;^7yu?^^^^/^- 
i/^pn hy 7:t:^/UxJ^;^73^7>'5. 19g (15. 6 
mmol) ^THF2 0ml d^-t". Zti\^^^}^M 
T. 1 - t-7'h=^v/;^/i-7R^/^-3, 4-v>(tKn 
^iz/'fM 61 g (7. Immol) 

l-t-yb^^/:^/i/4^'^/u-3. 

(^pppif-zv-) -t°p— /i^Srl. 53 g (itX^S 3 
%, n."" =1. 5 144) Sr#fco 

[0 0 7 7] ##^^i|2 (5, 7-v^/N^ Kn-IH- 

MJf^inhV [5, 6-c] h-p-yl^iO^^) 

7- t -7^>=^v';^yv^':=^/^- 5, 7-i^/^^Kn-i 

H-hy^xhV [5. 6-c] b-p-yl^ 0. 2g 40 

(0. 7mmol) ^ 1 N-J6^ 5 m HC^^^-fr. 9 

H-byf-jitv [5, 6-c] trp-ywo. 01 g 

(8%. mp 1 5 4-1 5 7°C (Dec)) ^rttfCo 
[0 0 7 8]#%e'j3 (7- t-7"^^v';^;/^?J^':^/^- 
5, 7-v^>^'Y Kn- IH- h y f-^tV [5, 6- 
c] t'o-yu-coKii) 50 
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iS^t-f ^^i^9 7Kftl^l. 2g (5mmo 1) 
y-;^5ml i:iift||©*0. 24 g (7. Smmol) 

- t-7>^v/;^/^^'^/i^-3, 4-v> (iJ^DD^f^ 
j]^) -t'P-/Hg (3. Smmol) iDTBF&m^ 

7K7Kft*PTi^o< ^®-ei 2^Pfl. Jnf^jfJET 

3^rpisiS^fTofc, '^nt'X^mi^^^'^^^^M^x 

-IH- b yi^:i^bV [5, 6-c] t-'P-zUSrO. 5 
2 g m^4 7 %. m p 1 3 6 - 1 3 8 ^rttfdo 
[0 0 7 9]#%^J4 (5, 7-S^/N^ Kn-IH- h 
yf-xbV [5, 6-cl t'u-jV(DW:1&) 
mitth^J ^J^dT^^^l. 18g (4. 9mmol) 
\C^2mlb^W^M0, 14g (4. 4mmol) ^ 
Jo;!. 7 O'^Ci^i-CMBtraa^Lfco ^^*P^> ^.tiici 

- t-7>^V:;^7;W:5K^/^-3, 4-v^ (/^pp^5^ 
/V/) -tfp— yl/0. 5g (1. 9mmol) 03:^5?/ — 

/w^?g^s^Tx*i^o< ^mwL. m^^x3 

*7i.;^Dvhi5^77^-"C3f»iSLT. 5, 7 -i/ 
Kp-lH-hy^:i^t:V [5-, 6-c] t°P-;l/ 
1:0. 12g (IK$3 3%. mp 1 5 4-1 5 7T: (d 
ec) ) mtCo 
[0 0 8 0] 

[02] mmmi\^i^iffht^^v yi^t^^i^f^y?^ by 

[113] 113 (a) fi. 2Ky (MPY-3) fi-g^^tOg^ 
fl::)Klf-:^b^tt^7'^>'7.-<^ b/i^gl^^to 1113 (b) 
{t. Tjfy (MPY-3) 3g7cttffii-*^^^t57-7y;^-<i^ 

[S4l ■mm2\cmi>ir>(^^}y^ir^;\^^y:^ by 

[05] #y (MPY-3) M^^O^jbil^^^^li^m 

[06] *iii^5ij6T'fflv^?>jLfcS5S:m#ttaa^-fe/ws 

^mxh^^ 

[0 7] *Jg1?}j6lci4b^it5Sftfl:«rtt^-efc5o 

[^^(T^m?^] 
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*:^fSf-^-t01K^^WT2Tg2#l^ 9 



F^-A(#%) 5H029 AJ03 AJ05 AK16 AL06 AL07 
AL08 AL19 AMOO AM02 AMOS 
AM04 AMOS AM07 AM16 DJ08 
EJ04 EJ12 EJ14 HJOl HJ02 
HJ04 HJ05 
5H050 AA07 AA08 BA17 CA20 DAIO 
DAU DA13 DAIS EAIO EA24 
EA28 HAOl HA02 HA04 HA05 
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Partial translation of JP A 2002-141065 entitled "Redox- active 
irreversible electrode and lithium secondary battery using the 
same" 

[Claim 4] A lithium secondary battery comprising: 
a positive electrode comprising a polypyrrole 

derivative represented by the formula (I) wherein Ri, R2, n, 

and m are as described above; and 

[Chemical formula 2] 




an electrolyte containing a lithium salt. 

[Claim 5] The lithium secondary battery in 
accordance with claim 4, wherein the positive electrode is a 
thin film with a thickness of 1 to 500 pm. 

[0012] 

Further, they have found that the above (3) can be 
solved by the use of the new compound invented by the solving 
means of the above (2) and the use of, as the current 
collector, a reaction- inactive current collector, i.e., a 
composite material comprising a thin layer of nickel, platinum, 
gold, or carbon formed on a surface of an alviminx^m thin film, 
and a composite material comprising a thin film of a reaction- 
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active copper or silver on a surface of an aliuninum thin film. 
They have found that the above (4) C2in be solved by 
introducing a thiol or sulfide bond to a side chain of a 
conductive polymer. Based on the above findings, the present 
invention has been conipleted. 



